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(54) CONTINUOUS METHOD FOR PRODUCING CROSSUNKED POLYSUCCINIMIDE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce continuously a crosslinked polysuccinimide at high 
productivity. 

SOLUTION: The continuous method for producing the crosslinked polysuccinimide comprises a 
step 1 (the first crosslinking reaction step) wherein a liquid polysuccinimide and a liquid 
crosslinking agent are continuously mixed and reacted in a residence time of 10 min or less to 
produce continuously a partially crosslinked liquid polysuccinimide and a step 2 (the second 
crosslinking reaction step) wherein the partially crosslinked liquid polysuccinimide and an 
organic solvent are continuously mixed to form a partially crosslinked solid polysuccinimide and 
it is continuously reacted in a residence time of 10 hours or less to produce continuously the 
crosslinked polysuccinimide. 
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[004 1] S KOtt^-y-'f XflDMB 



i*. %scai//xi*sico>t»»sia*ffli^T. agists 

#lcl*. ^SStf/XliS^rottlggM^JH^T. agt 

resale eaaiftiRat;/xii5t«iJfttt 

[0 0 4 2] >K'j3/\$H-f 5 KOf^-fr-fX 

£teg-r s^&t lti*. mi*\ mLfrfti* 
&mt sat t ticffiffl i, tt3*xi*astt»^«i^»it 

[0 0 4 3] S«SlC^iftfT-r«B»jjSa>7K l J=i/N^il'f 

si*. wi=me$4i«i^ a*. »SL<iii~9o 

»a%, J:y»$L<li5~60Sfi% < mz&&L< 

1*1 0-5 011%, «t,*?^L<l*1 5~4 0li% 

[0044] [is^rosgiisij] ^fiB^ox^ 1 cm 1 m 

«t Ltffli»4. a«a>ss«»fc Ltii, ( 1 ) 
<75'>^< i:%-SP5jtl®lcj§®$-B-fcj§jS. (2) 3B« 
SiJ5i§!«l-^«i3F-a-fc^ifejS, (3) SttftKDM&isiJb 

[0045] ^ttrosi^J c t 3 ic*5it€>, mffimomm 

l*. «l=»S**u5tt^. tffL<iio.i~iooi 
fi%. *y»*L<l*1 ~9 0li%, ?#lcjtf * L < I* 
1 0-8 5Si%, a=fc»*L<l*1 5~8 0fi%1? 

ttro^ua/s^n' 5 Kta>a*tt**aLfcaaic» 

-t?^mgl](DjgJgA<1 0 0ft«%<Bii£ < kl*. njAl£l±l= 
(D $ * <£ffl L fcii^ V & Z> o 

[oo4 6] &#.(Dmffift]&wk&?z>gimt. ftizmiz. 

Mitll «»S» attSB* »«iXI*-tt;S» 

[0047] (i ) mwtmn&u < tt-»*»«n=s8 
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■5. 

[oo4 8] ^mm^m^it^&iz^mn^mt. 
t>ui\ t«u #y=i/\$B-r s Kic*t-r 

ffl-f LTI*. -Sale. fij§i*CD*£ffl^-i>C<!: 

[oo49]. (2) agwjBSjgaic^tki-a-fc^Utj* 

XI*. *M*«+0>aS«»0>tt*-y--rXl= 

[0 0 5 0] (3) 9|Mifflailt£)Sl-tf=fe&ftinft 
[005 1] [§g*jgaj©{£ffl«] 3Sf§SU©ttfflfi:l*. *# 

g§8ixi*8ijSiiiiS{*»&ros. *,L<i***y v-^aiic 
[0052] §sng$j©»i*. — tfu 

^ 5 K(Di|iSttmiaro8»lC*tLT, W£L< 1*0.0 
0 1~8OtJW. «ty»*L<(40. 0 1 -3 0*)l> 
%. if#lc»^L<l40. 1~2 0^%tt5. — ISM 

mi*. *©7|*ya/\2K-f 5 Kfr&«itUfc« 

sfSMic*?gi4ifcy. mi*, fo*'^/^ 

[0 0 5 3] SS*g#J£: LT'J y>f©7 5y8*fflU5 



fc*-»*«*»**u 4ft (0»*l*y fctto 

f=§g*§«CD*l*. #£L<l*0. 1-1 0 0%. 

£ L < I* 1 0 ~ 9 9 %. f$l::#$ L < I* 3 0 ~ 9 5 %. 

it»$L< I* 4 0~9 0%T'fe-S>o SUSfctpfO^i*- 

[0 0 5 4] [M«] SI«SlCI=t5txTI*!£5.S«cJCi:fe6 
&£<£fflLT=t<J:lV tfya/^KW £ K©S?«SJ£© 

[0 0 5 5] LTI*. flJx.1*. 7k»ft^" h 

*l« MHH-hU^A. ftlftfty^A. «i»'Jf>>A*ffl 

a>*KMft**Mk. Kit h u ^a. mm* u -^a^cd 

7*0>MItk>l«H ; MJ^f^75>. MJlf^ 
75X h'J^P t°;U7 , 5>s MJ^7 5X h'J 
^>f^7 5X hU^*y^7 5>, h'Jx^y— ;U 
7;>. h'J^DAy— JU7£>. h'J7*$/-^7 5 
>. h y / -;UT £ >. HJ 'MF-yv — JUT 5 

>, y^f^7 5X v'OWSX va*v;I/7 
5 >. vv^7 P^+v;UT £ >, v^>yJl7 5 >. x 
fJI/>f^7 5X y^;U^P fcf;UT£>. Z??)V*? 
;UT£>. ^fJl/'<yf;i'7 5> > > fJ^*v;i/7 £ 
>. ^^;UT£>. Xf J1.7 £ t";ur £ >, If 

^;ut£ >. ^<>^;ut £ -^^->;ixT £ >. Tt"^^ 

;UT£>, fyJl7; Kfv^7 5>, ^>4r-y-7*v 
;UT£>. t°'Jv>. ea ij >. 'J >^<7>T5>S? 

[0056] [ggfilSlSXS] *5§BJT'I4. 181 (* 
IgffSJSXS) t> I§2 (ft 2 §MI£J£Xfi) CD 2 
SPg^SI^SESxSlCcb y s ««iKy a/^t-fSKS 

a«a<)icigjs^--5 0 

[0 0 5 7] *3§B.ET'I*. att. 3|gffiM©tttt©S(&:tt 

^a7K'Jp/N'?K'r£ K*Kl^*tt-C*«L-C«JftT? 
[0 0 5 8] felTI-. 111 ^tl;XS2IZOl^T. 
[0059] (1)X«1 (ftl^lSSfCXg) 

xfli (fti3S«Sf&xS) l-fccxri*. ia«©7K'J3 
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5 K£jtttMlca&-4-«. 

[0 0 6 0] 111 T'»t.+l*fStt<0gp«-§?^7K'J=i/\ 
?H-fSKl4. IS2 (5liIS2-1) IC*51NT@«: 

[006 1] Ig1 <Dj»SB»mtt 1 0»JiiTX-fcy, # 
*L<I40. 1fif-3 0», J:yHSL<li1^~1 O 
*J\ tf L < 14 1 0#~1 0*K fit#£L-<f4l 

&<t. IS2 (XI4I82-1) ICfcUT\ ®&tttf>§g 

6 -So 

[0 O 6 2] I§1 Clfcl+.&ffll3I;£Jtl4. 5~300°C 
A<#£L-<, 10~10 0WJ:yjif*Ll\ Citlb# 

[0 0 6 3] 181 lcfclti,5!iSff^ili^lcEBS$*t 

(4. 5 O M P a 1UT##£ L, < . 1 OMPaElTAUy 
ffSK. 1MPa)UTA^l:!if$Lt\ C4if>#EA 
$Bffl<D±EBfitl4, Ilffii&Ittf, gaiSft*<#g 

[oo6 4] 181 iz&mi-& is. ismwut. 

J5i£l£ai4, Kj^IM Kenics mixe 

r« Sulzer SMX. Sulzer SMV^f (M^tS^*) ] 

^tafcttiv, *fc. i o:*i4«i&(z>|5]ina#$B£*r 

fc, iraStlTT^fifi Ib^X^ffiKI («# : ttffl&A <b 
3*l3*#. gfrBr : *ltttt£*tL 1 9 9 9*) 0) IT 7 

8t#j (42 1 -454D , re esj-isssj 

(343-4201) , r5 SKIM (2 8 3-3 4 2 

H) iciBa£;tiTi*«&B£ai*Sc&ti-c$&. 

[0 0 6 5] (2) 182 (flt 2 §?mSt&X8) 
182 (« 2 3g*g£j£l8) l=*SlvCM\ X8 1 (*1 



#§g*§7KU=i/\^&-f = Ktt*L. itSBtMl 0B#RS) 
[0 0 6 6] *fc. X82 (m2gffiJ5t5X8) X 

82-1 (iiex8) CI82-2 (gliSf5X8) i: 
icfl-lfraifiLTttthfclv, C05I82-1 (iSftX 
8) I*. 181 (S1 1 3S*15J£X8) -CttaLfeifeKO 

Wlc^jg-ri>x8-Cfc^o *fcs 182-2 (SMSEfS 
IS) I*. 182-1 (SSItxa) Lfc@{*#<7> 
«P#9Mt'K l J3'\9tt'r S K£&|ftM::K£-i*Ltf>. SB 

cava. 182-1 £xa2-2a>&aiMromi±i o 

[0 0 6 7] 182 (XI4I82-1) fCfcUTte, 58E 
3 /\*K-f £ &Mttt 
(=»ar*£il=«fcox\ H{*ttO)SP»aS«7K'j3/N^ 
fg-TS K€£jar«. «3ttf, 5felc^fc«fc5JC S5« 
(ja«<757H'Ja/N^K-f 5 K&tf/XltXttoaMI 

»«■*- «ei=ttffi Lt=*a) Lfcjattfl>»«- 

[0 0 6 8] 182 (XI*X82-1) [CfcLNT. g<* 
^^JI^IS 3 - 2 0 <J>tr h >at/!«JRB[^-ffc 3 - 2 O (D 

x-?jufr&&£8j:yatt$fefe-aja±<a*a$*i 

A^i oj»i±a)jgj« (e>)^.ii> 7k. x^y — 

ju. ^d/\V— -fv^p/O— T-feh>. -fv 
7*pf;n-f;i,f) *S«?-rsct^»*LLv 

[oo6 9] 182 (3H4X82-1) X'&m-tzmitik 

<I40. 5-1 00K»SP. «fcy»*L<l*1 -501 
aSP. *Sir#£L.<l42~3 0ff»a$ s «*»*L<I4 

3-1 oKagpT-fe^o ±iB=&eHOT±iSfiti4. mm® 
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[0 0 7 0] mft&OUftmm 3/\*^ 5 K££ 

atSMicji^-tsigi-i*. «#**m*»Ka 
[oo7i] mtevnDmftmf%+°>) a/\?gK 3 ki4. 

/\?&-fSKI4. *?*L<I4. ^-tt^Sfffc^'J — 
tt^ j£T* # 4 $m*£i£1fcT- fc £ o 
[0 0 7 2] Xfl2lc#SU-CI4. ±i*<D,J:-5(-Lr»fc 

IKS KI4. B{*#0>*iiffi7K'J=i/\<7gg>f S K£n«JU 

i*. #£L<i4. is-tt©A»«:^vu— «»*»«-e 

[0 0 7 3] lH2f-fcMt&ffll31SJ£li, 

*t». isr^«i^aa-t>Mia« «B*iw-csiB«»Kya/\ 

SI*. 1 0~3 0 0°C#ifi=L<. 10~100WJ: 
•Jtf*L<. 2 0~1 OOtJi&tfclCjfJ^LlV, *fc. B 

SI*. 1 0~3 0 0°CA<Sf*L<, 1 5- 1 OOW 
U»SL<. 2 0~8 0°CA<^IC»*L<. £fc§g*i£ 
(&<OB8M>«»IfflJS(4. 1 0~3 0 0°CA<jffg=l,<. 3 0 
~ 1 5 0°C*< <fc y L < , 4 0-1 0 0°CA<f$lcS? * 

[0 0 7 4] Xa2l=telt«ftl3aff*l4» ttl=H***l 

»«*#ja>«jit«pi=i6i:ra«-r*ii**t*. a*c. -to 

11*14. 1 OMP a JilT*<#£ L, < . 1 M P a JilT*<«fc 
y»*L<. O. 5MP aJy.T;!)«J#lc»^LL''. C*l?> 
&E7J®ffl<D±Ggfitl4. KHKS*«i1*r. SBmt 

[0 0 7 5] xa2a>»BB*MI±1 O B#^jy.Tt?fc y , 
»£L<I41#~1 OBtPal. <fey»^L<!41 0#~8 
MB. »l=»*L<tt3 0#~5B*|Bk S=t»^L<l4 

&JEA<+»iifrU 4R*j&<|4]±-*-*. -7?. j»BB»|H)At 



[0076]lg2 (XI4XM2-1) T'ffifflf-SSM 

«. *tz r&iTAfifi ^b^x^sKJi («# : nmmx 

<bg*X5*#. HfTRr : *.S8=S#*i. 1 999?) © 
M2 tttt • mm&.fo& (637-688D . f7 

mtj (421 -454D , re ena-niy 

(343-420 H) lZs5.m2tiTl'>Z>mW.R.U753i : & 
[007 7] [KS&gEOWH] IS 1 Atfxa 2 ICJJ 

ffl-fScfcftWSLlt. ftlz % SflMCy-?- (SP^Sia 
7K'Ja/\^M-f S K&t/SBSTK'Ja/N^K'f 5 K) 14. 

its. ttttaatt3tits*r*fc«>» stttfuv-fttf* 

[007 8] C(D«fc5'S^^jSST^»*LL^S<t 
L.TI4. =TAS^*<S^lf 6*i 

i4. w?vitwm. w-K-jvitwm. pfaw, = 

?-:Hbi^u>tttfl§. ES7>v(bx^u>-x^U^M 
LL x o C+itjCO^*.. HSfltt, SB«M« 'J 

fift«tta>A-e. E37-v<b^flg. E-A7->^b«Bi. p 
fa»B8, H^«>^bx^u^Sifli. E37-v^bx^u>- 

[0 0 7 9] SFE^SI4. HiJffittH (*JRS. 
=fA«*) A^^>S«$^^*1aa)*^H-e«J^^LTtJ:t^ 
L. 2USLhfl)«ICCiJ*LTtJ:lS &SI=JC 

[0 0 8 0] [*«7K'Ja/\^M-f 3 KSJWt-Tftx 

mm) *»«-r*^fea8«*«ja/\^ii-i's k$jw* 
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x3uzmmz£vmmT~zz a &tz. sissies, mm 
mm^i&m mx.&. mt-t- mj^a. 'jva-j-hu^ 
aid £KM-r&ztx-§£m+:'j=i'\<7Wi>( z k^jwb 

Loo8i] sgii*" 1 ; 3/\7i-f 5 KtproaaJ&aroS 

SA<, ISli5 0li%WT, #£L<I41 OS«%Jil 
T> <J:y$?£L<(4 5fCa%iaT. *tl=*?£ L < 14 1 ft 
i%«T. «£»£L<I40. 1 ftS%UlT 

*g|-ri)C<!:A<»^Ll>„ ±G«IBH(D±l8aa. &a 

l=. ttK&ttfll *&. ffaHKMf -StSfii) 

[oo8 2] ^nmiztsif^mm^') s k© 
i&gtxgi*. »* l < i*. aatsxa. mm#MJLmx.v 

«. aaaxasaa-rsa*. *»■ 

#i4Eg5££*ifciXo *fc, *xai*. aas. musl 
xtafrfct*. $<&i=, <&xai4, iitt*at;/xi40 
^a-enitsctA^ts. juti=. #xaea«-r 

[oo8 3] (i ) ttaixa 

auiatti*. sa#y=i/\f a-fs kic»ltk»wc 
a*rs;:£j&<»*Lix. aa.i*. sutitoMFS 

fWiosLtoili 

[0 0 8 4] ttth*^r*fflL^SBt LTI4. «K.I4\ 

«»«, Bsaaaaaia. ^m^mmm^ □ h-t^ua 
*«a4<aif rairAis ^x*jMi 

rj mm ttm&x itaxa*. wnm ■. *.mv& 

1 999$) © fl2 mtii ■ iSafilSJ (6 3 
7-68 81) , t7 a^J (42 1-4541) > 
r6 figft-a«5j (3 43-4 20H) i=l2K£*tx 

[008 5] atua^i4, 1 afesiMiaaatu-caa 
£*i*>„ *aatt>-ei*attiatt$iR)a£&*kMi&aa 

aaL-ctafrfciv, 



[0 0 8 6] ttaaftaoaaa 

«*>aiBaaa>aaa «iii;8»0>aaa 

(4. S*. ««*'Ja/\^»-f 5 K«««»atLr. 

w*l<i4o. i~i oossase. *y»$L<l40. 3 

~6 0RaSP. 4#I-»£L<I40. 5~4 0M*a5, * 
t»*L<l4l -2 ORaSPT-fei>o atil&tt£aMI= 

a<««. -tj, auaafi<d>&ii« r «j:. ttai;-g^a) 
*«*«a*jWiiHrt-*a>-c. aa#y=i/\*a-f s k 

«*J:y>aEt< L. »*a< »ttaa*ff 3I=I*» £18 
[0 0 8 7] *fc, £a»tii£*T5*ai=l4, ^-eroFel 

Mici4. aa#u=i>\*B-f s ki ooa«spafcyi= 

a***l*atb*J&<. -956*11=141 OORfiSPJilT, » 

*L<i45 0R*»j3iT. «fcy»SL<i42oaaspja 

T. WI=»*L<I41 ORaSPfelT. fitS?$L<l45 
[0 0 8 8] tE6aj;^i:?ii*f7K , J3/\^K-i' 5 Kfca>*MB 

i4. n«:&*jici4. aaa. stw^-aaa. 
j?±^jnsafe^ L^l4•€•^^ f> *a**^*fcxai= * y 
njfer-#i)„ <c*i. jRiTKua/^n-rs K^aua« 
»iufc*. *e>i=» ni:anft«iM4n«i:«aaa>a 
ajjg!«$fflt^r. a«7K'j=i/x^a-f s Ki=a**t*a 
ma©aaa»*fT-3Tt.j:i». aa%»a^iiBiaf= 
y i=ai>«auaaai4. aa^Ku a/x^a-f skis 
aaafetL »*u<i4o. o 1 -sosasu. 
$L<i4o.o5-i omasp. ai=»*L<i4o. i - 
5KasaT'fe-5>„ 

[0 O 8 9] ttm^ff0;gSl4s 5-3 O 0°CA<jif^L 

5 Ka>aaaaaaa*t*<&«. 3oo°c*ji 

a*<<STL. «^lzJ:oTI4^feL. iK'J ^-<DS,miS. 
T^JS<» C0);gS!4. 1 0-2 0 0°C6<»*L<. 1 
5-15 0°CA<<fc y»* L < . 20-1 0 0°CA<f#|r» 

[0090] aaia^a>ffi*i*. ^ffl-r^aai^!*©^ 
tt-caa**i*. ttma<**ff5»s*<. auaaa>a 
aaaj: y ai^aaa, < t t-gui=j«ffiA<s«-r 

*y, atuaa-ca>atiiaaa>ttfaaftEJa±i=aE-r 
•stj:Lx 0 aaaaftfT^aa^ aaaaoaaaa 
*yat^«*i*. aaaa<o^«< tt-»3waui»« 

[0091] »aau«fT3«ai=a. aai=att«a 
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[0092] m&mmzwrzmmiz. -aswichto. 

5fj>~1 2B#RJJ. »£L<I* 18>~5B*P B 1. <fcy$?£L 
<l*3 8>-3^F B l, ^!C»$L<li5«>-2^. 
Sf$L<li1 Of*- 6 0#T-fc-i>„ CCt, ttaWali: 

[0093] (2-2) s&a-gtxa 

xa**!TC**. 

[0094] (2-3) f£*ixa 
S£i£xaT-l4. a/x^M^ 3 KlC****t«SB 

ftlc^£#*Lfcl^3MI*°y aj/\->i^ 5 K£8JftT? 
#5. S£ig»tfM4. SI±&. JJDlE&OT 

[0 0 9 5] JH£6*)I-I4. #1*1*, ftftm&&£tHftflk 

B^«£^H. niKCAS. **HMMMI, 

KJ («# : ttS&A <t*£X^#, SlffRfr : ASfcsfi 
*tt, 1 9 99f)fl>ri4il- • ttMU 

(7 35-7 8 81) , (T7 ffitfi) (421-454 

M) s r6e^-^sui (343-420M) izmm 

[0 0 9 6] JHMItt(*. Si*U3A^7^5h'fl)f 

[0 0 9 7] tt«tAf^«lT?IKa>. SjfjK'Ja/^i-f 
5 K<D;£gli . 5-300 °C*<jif * L Lx. ;£g*< 5 °C5fc 
iST-fe-St. ill®. SB«7Ky3/\$fc-f 5 KOttMICjl 

riw 3oo°c^s^^i:. as. agin 

S«7K'Ja/\*K<f 5 Ka>-ff*<KttU »^SA<«T 

CfcA<fc-&o COigJgli. 2 0 - 2 0 0°C#J: U L, 
<. 4 0-1 50"C)b^|:»*L<, 5 0-1 2 0°CA< 

[0098] $zmmmt. n^m. se3&. anE^on 



*n?*«*><fi*. fcJSttffroffiai*. o.ooo 

0 0 1 - 5 M P a L < . 0.00001-1MP 

[0 0 9 9] ie«ttffi=K-r«i»ma. -«wi=i4 1 a 

~2 0B»m. »*L<I*3 0»~5B*IB|. *yff*L< 
14 1 #~ 3 BtlHL WlZtf* L < 14 5 2 B#f«-efe-&. 

tt»i=AB*m«cr«&. as. *£o>&a*<&si=tt 
y, airatWBirefcft. -75. ftjskmtmii<&-r&z 

[0100] [amyr^/^^ifexmaaaa 

si] m±15SBJUfc*fgB^<D7J;ilc4 y«36LfcSM»7t*'J 
aAfl-fSKSIBUT. (£) #*ttStf«*tt** 

#*. -T<E*3%, 0>J*.l*. iSAtLt. JiLtlftBJLfc 
[0101] *fc«S.l4. IgAtLt. 1il±ISBJLfc 

aa^cxat. iiBtLt. xaA-e«jtLfc*«7t« 
at. isctiT. xaBt?mstLfc§g«^y=j/\^ 

*«a-r *a«*ai;/xi*ig»3txai: **t?*ai= 

[0102] ^fc\ C*l6SE«*'JT^/<9*^||*» 
*att*Xtf/XI*HI»*xat LTI4. *KRWLfc 

««jK'j3/\^ift-f s K©jw«xata*-r*itfj:i^. 

[0 10 3] [a«7KU=l/\^M-<5 K<D-f 5 KaojD 
?X»P] *«»Ky aJ/N^K-f 5 K<D»**«>-f £ KJSW 
'>tt< fc*— SP^»a7K»SSS5-r4<i:. 5 KSI4 

(j§»;SSOMfi%) T-i. R)faS(D?§j«$^*Lfc« 

[0 10 4] iQ7K»«^l4. mz.lt* 3Mi>fca«7K 
U3/\9i-fSK*M2f*. «SttTT-?T5c pH 
14. flX-KTikA y*?g»0)igJSlcJ:oTS!a5L. »* 
L<l4pH7.5~13. «fcy#£L<l4pH8~1 
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2. L<l4pH 9-1 1 t-T-Se pHA<It 

*07k#fS?&J£A<g<fcy. aatt-etti*. 
[0105] »D7K^S^lcfi|ffl-r'l)7';u* U7K?§?S 

i*. ftim&ziiuis. m&mzi&. matt. *mt-)- 

f '<) ">X>.. tKMiC73 V 7A, 7/CgHb ! j T" i».^v5^S?k 

Bltft* Sta^ h 'J ^A. UStaa'JOA. «a'J**A 

moi'km.mm.^ i/a.^a^Hj'^aoaBa, t> 

t-y-t?A. TkaibTVJ^Aj^jif^Ll^ 
[0 1 0 6] aQ7k#fl?lgfE£fr5;££l4. #£L<I45 
~1 0O°c, L < 14 1 0~6 0°cr*fe-So ;£J£ 

tfmrg&t. a?s. Ts Ktt*o*o*»»3&«±t, £ 
s-tf-st. mis. im7K.ftmix.fctfm< u « . siwt 

I4£l\> 

[o i 07] aD7k#«?tgfti*. '>nc< tt-ajic^*< 

14. I^3 0MPaElTtt SCt*<*f*L<. 5MP 
aJaTfracttfcfcyW^Ll^ HO*»»»f**fT 
?B#HI4. JSJ£!!M*lcJ;oT£:b6A^ — MIC L 
<I41 #~ 3 OB#Ffl. J:y»SL<li5»~1 5Bffiik 
L<f4i o#~i oatRSK gtffSL<tt30 
#~ 5l$P B lT-fc&o J5l£B#F B W3s-f ^-S,!:. a*, -f 5 

±C$>o J5l£B#f!il#ft-f ^ixt. aa. 7S K«S 

^SP»ro*D7K^«titffL. ±»&^£®J!i0)iK7k14fi6. 

[0108] Aa7K»«Sf^icfcM+i>jg«ii. a*. 

&i»7k1*«tl!gOT 0.5-50 ft L < , W= 1 

~l O Ll*. 

[0109] Giffl-f <5ft;£«l4. fclc»jg**t«civ&<. 
0"JtLI4. x* >Cp/0 — -f y 

^p/O — itj— ;u. 2-y h+yi^y — 
2-x h^pvi^y— ;^0D7;i/3- x^ux/ 

yUAT'SK. N. N--s*?-)l>7-k H75 K. N-/f 
yU-2-fcfPy K>. 1. 3-v>^;i — 2--T5^y 

£;h.-S>„ C<7>*T-. i»*14£iBi<tLT8;*£-r6li£lzft|:: 



;U. -f V "fa/is — JU. 7-fe h>A<»£Ll^„ 
[0 110] £i£SSI4. *#l::E3£$*i.fct>*<. 

*J4. ttK. ttife. 'J >a. Ki. ffltouu*:/ 
^aan,7K>ai|OT:£«&t L< I4**ti£»£. a 

3¥A«£if f>*t-i>o fcfc. &&I4. AD7kttfl?iStt0>iS8 

[oi i i] aa^oaa^a-H-ric. ftgJfto 

2J$#<D*^I¥ffiLf=«-&a>7k;"lJtl4. *?£L<I45~ 
9 511%, J:yji?*L<li20~80R«%, 
*b<l*4 0~6 0MM%i:-r*„ 7k;UgA<«-r^4 
t. a«. *rt*<y>U«t<C-3T«»36<B»lcft*** 

[0112] TKiffi^, si*, 7k. iti»Mtai;«a»& 
«E**«*i=isit-B*aa«ii. 2 ofta%&T*<#£ 

L<. 1 0««96«lT36<J:y»*Ll^ a^. MAS 

[0113] [««»Ky7^/<74f>»jR»»<7>affi 
a] swtf | j3/\9ift'rs Koj-f s h*a*T;u*y*P7k 

<D^ffliSI=OLNTI4. W=PRj£**t«i:l\i «ittf» 

m. ^Sfiisas. an. »». * 

a««Aa«£. !&sicj£i:Tff*(4«fcLv wt. wi= 

[0 114] (1) ««7K«JTX/<74f 
'JTX/<74f>lliR»IB**t?SJCa36<. Bfa©pH 
■oxi^m-B; («t»ft«) ^iSS-r^c«b*<T'#*„ ceo 

^I4, a». 0~9 5mo l%A<»*L<. 30~80 
mo I %A<J: y#*Ll\> 

[0 115] *fa»3ia>*ai*«i=lBS**t<ct^, *0 

lti4. mm, a<b7k*B. 3^ib7k^K. aa. 
a. ffia. ana. aa« y ^a. pa. e 
7)->a. va-ji, smsa. >^>^jb*>a. mj 



(14) 



ftffiZ 0 0 3-1 2 8 O 1 



[0 116] (2) ^«/K'J7X/<7^>^8tBi<7)|£ 

St. »*tt£Mt». SJS££l£f§^bfc£flJ:ySlK£ 
F&iTAI£ <b¥i¥«IIJ («« : ttB&A <b 

^X^#, fg<TfiFr : *l#fc5t#tt. 1 999*) (D F 1 
4 SSS • #>ftaJ • $£«W (73 5-7 881) > G"7 

mtj (42 1 -454D , $6 &®-mm$ o 
43-4201) i=E«s*LTi**tt«;Ri;:&»£jfli* 

>lg£«JJli(D;£lgl4. -^MIC. 2 0-2 0 0°CA<»£ 
L<. 5 0-1 2 0°CA<J:y»^LLNo lSMIt#« 

[0 117] tttt«fttt<D«*1±ttBB>t>l=£tt$*l«g 

ttMlcfi. 5R*14«Si1 OORMS&V. Ji^l*5 0 
ftaSflliTF, »*L<I*2 0K««BBIT. *yff«L< 
1*1 OKiSPJUT. *#lc»*L<l*7SfiSSUlT, fit 

L < I* 5 t "T -S . 

[01181ft. tt**«)**tt»ail=»LT. 

[0119] [98«7Kyrx/<54?>M*«fMa>»«] 

J*tt. tttt. Mtft>R. *tt«» U >*#L *«. /< 

[oi 20] mm^'jT^^^wtmmma)^^ 
x <¥*&tt*mg) 14. «i=pRje**iJ5ct»*<. ffl&icj: 

[0121] 0«*.I4\ tt^-A'VfflOJS^Ii, Sl*»*a 

T% a*. ¥*Mft*« 50-1 000// mi<fff L < . 
1 0 0~6 0 0A<m;b<<fcyi?$LlV it***^, 

m<Dwm^o>m)m#-m\zmis&m£\t. ass. 1 - 1 
I*. ±«t»^a>a$tt***-r«t. a*t. iooym~ 

5mmib<tff Lt^ 

[0 12 2] C;K&«M*S»4»a>i§ftl41*|c|RJgi*i. 



**i&d>&< 1 OJil±CDlifM><$?£L<giJ££*t 
[0 12 3] [g«7Ky7*/<74r>tt$tttflgG>ttffla> 

»ffi] aB«7K'jr^/<54r>»»*fflia>ttffl©»i8tt. 

7J,<£. WrtttHMOD^ye-fcKttJK'JTSyHjRttUBa 
tf&Sl::J:yMtt*f€S*tt. **.L<ii»*-c«*r 
£75;£, »BBtaB«7K«JT^/<9*>ll»»l!B**#]l= 

*«hu ^uthu 

i»7J;i. ttBfc*a#U7X/<?:?>Kfta»£M* 

a. stt-*-«7s 

[o i 2 4] aE«jK'jr^/<5*i/M*»»a>*aa 
14. »l=HJ6**v*\ BMMII. v-K 

A. *«L zJA*tb LTfilffl-C#-5o 

[0 12 5] aB«7K'JT^/<74f>K3R«WBI*. JWfcT? 
t. fft©*«t J: t,«M?«: 
l^o «E*l*a>«IJSl4»l=IB3e**iftL^, ffXI4\ /<JI> 

*Hfi->-K 7-r;UA££itt*:i: LtMiltt 

- httlcj$»ijpx-r^l4. h (»*tt7-fju 

[0 12 6] *fc. gra7Ky7X/^*>g!3MSt8gl4, 

[0 12 7] S«*'J7^/<5*>lljR««ll4, yiU« 

zmsit'TJi't Lxmi\ mnti-omf&isL^mitmifm 

[0 12 8] [IB«7Ky7X/^54f>K^«}li<Dffl^] 
[0 12 9] «S.tf, £Sfflp D n, **it?0 % SfL/'?^ 



(15) 



2003-1 2801 



iz-u hfflvxjusij. mmmmo> n-r u$ y-s 

n a 0 . «-^Sffl<D£7M*. «jy7E<OSr5p&k 70— 

(<2jy?£<D@5£<b#) , WffifflS*. Awmtz 
K SMtflNMUM*. &BR*itffl 

mmmvm. ±* • y ->-;u ki 

fBsift^oa^«ssMaM«. >^3g©«@sij, #vy 

[0 13 0] 

[ussw kit. nmmiz£.v*&Bnzmmizmw? 

£. fcffU **MI*J6lTO)*lt«lcBi**4l«ta)-C 

[0131] [i&TkMOpffi] URtIcSI*. JaTO^-r — 
/* *;/ icr MX L t=. t- -f — A «fc -5 i»7Kfia> 

$"f. &J£LfcK7Mt«ffil (tt«1 00~500*/m 

**-r^is^$Rp D n ) o.o2 g ?, ^mmmo>T<<- 

i^jf (8 Ommx 5 0mm) ICA*U j®§(l<7>*f J£-f •& 

(±g&i&7K, Xli^gTk) l=tt«IB£4 0#m 

£fflV $t>IC2 4«cM*3(7)-t-^ -yvj.^— /«— ±T? 1 
o »M*tt y £fri\ croBi Lfc<Sl!g£#t^r -c -/< 

0>qR7K1«M3iljg(Dft»£ s 3£CfcfiS£, i»7K1±8iBi<7>ftfi 
T-KtLfcfil, fin*.. i»7K14«fig(Dm<iK»^fcyiS7KK 
S (g/g-tf'Jv-) $P{ffiLfco ±Sftffi7jc 
Cil*. o. 9Si%^bt h 'J ^-McS&ftSffii**:. 
[0 13 2] [Stftffli ] ^'Ja/^H"? K (£S¥ 
iStt^Mi 175) lOgJ, i7^^;u*;UATS K (d 

MF) 4 0glC>§fgU ^ l J7-lS2 9ti%Oi^l- 
j£&A (Tt^U^-jgjg) ^^fco 2 2.411% 

f=fltt LfcTk&lb^ f- 'J 't? A7kj§i« 5 8.0gi:. Uv 
> ■ 0. 0 g£fiO*., *J-j£;$B (SUt&Jjg 

*ar*1«J6^?>«:*sB*», ai/, :?-;/fSH8lii (PT 
FE) mo> e §mS.fo& (WS4.3mm) tgl^M 

Ufco 

[0 13 3] m>7A&mi*X. jg&A (#'J V-jg 
«) £3iE«5. 0 g/»T*«$&L.fzo tK>:?B£ 
ffll^T. j£;$B (3MI&l?g;$) *3!E*0. 7 0 g/«"C 



itUX'toffi g^i*2. 5^-cfey. ssil&JSSBtiia)^ 

S K) A<3iEaJLfc. 
[Ol 3 4] C<0,=Stt»gP»Si«7K'Jn/N^^'r5 K 

H<*t<Eofc. cafotfttta>tt#£M>l<ya/\9K<r 5 
^K-f 5 Kt-flB*Lfc. *i^t% ;u 

£ffl^T. 5 0°CTT?DMF^»gfr-57:tf>a)aai^ 
3 7.3 g^ftfcc 

[0135] 2>ji=. a^a*«^fcai7jc»«sjss 

IC. HB7JC2 0. 0 g s *$J—)\,Z O.Og, -5- 
(0l»ttCDS?ffi7K'j3/\^K'r SK©?%10.0gStt 

AD7K»^J5)CS§^lcJlSIWIcjaTL, P HJ 
1 1-1 2<D«HI=ft»Lfc*«&. 1B»m. *D7k»PS 

t< ;u^ffl^ry;utfe*^x^ y— mzmt 

iaSfToTTK'J v-^Ih1J|XL. ISKiSLt, 

i>i»7K»ii6 o o [g/g-TKyv— ] „ ^sft^Tklc 

-S^Tkgf*. 6 5 [g/g-TK'J-?-] r-feofi 0 
[0 13 6] [htR^J 1 ] tK'J S K 

t£>^*1 1 ^) 10g$. DMF 4 0 gl-JtfiSU 7K 

'J7-SS2 oKm<x>ot£}-mmA wj^-mm * 

mtzo Sfcs ^g7X3.4g. 2 5%7XK^ h'J^A 
7K5§jS2.8g. 'Jv> - 1^2.21^1, i*| 

-m$i b (gas95gja) ^isssfutco 

[0 13 7] S&A (^'JT?— -gSS) $*5^«fiJ5S 
S§lzA*t. 5 00 r emX-m&Ltzo 1 0»«. j§;^B 

3EA tS^Lf=. Rl6#l§rt<DSlCjSl4S^fl<ll=tt1tA< 

< a>&mtoxmmx't!>r>tz. 
[0138] mmm t uMmmxm ■ #*] tk^^j 1 
■ei*. # > )^-mmz%:mmmm$:ffiTLx*<j>-£-£m 



(16) 



*#§fl2 0 0 3-1 280 1 



[0 13 9] 



(72) S§SB# Jfrjll ii 

^F*!l«i<r;tmSji580-32 =#<b3M* 

(72)^IS# gfiJII IS 

; f^»«l^J*m«;'S580-32 = #lb3M* 



F$ — A(##) 4F070 AA55 AC46 AE08 GB02 GB05 
GB10 

4J001 DA01 EA36 FA03 FB01 FC01 
GE11 JA01 JA13 JA20 

4J043 PA02 PA15 PA19 0B06 RA05 
SA05 SA62 SB01 UA761 
YB02 ZB34 ZB47 ZB60 



